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PEANUT SPREAD COMPRISING A DARKER ROASTED AND A LIGHTER ROASTED NUT 

COMPOSITION 



CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims priority to U.S. Provisional Application Serial No. 60/123,049 
filed March 5, 1999, and is a Continuation-in-Part of U.S. Application Serial No. 08/935,456 
filed September 24, 1997, which is a Continuation of U.S. Application Serial No. 08/708,530 
filed September 5, 1996 (issued February 3, 1998 as U.S. Patent No. 5,714,193), all of which are 
herein incorporated by reference. 

TECHNICAL FIELD 

This invention relates to improved nut spreads, especially peanut butters having 
significantly more peanut flavor than conventionally processed peanut butters. The invention 
provides a peanut butter having both the desired nut flavor intensity and a reduced stickiness 
impression. 

BACKGROUND OF THE INVENTION 

Conventional peanut and other nut butters typically consist of a mixture of solid nut 
particles, liquid oil, and other optional ingredients including flavorants, an emulsifier and a 
stabilizer. The primary component of peanut butter, peanut paste, is generally prepared by 
roasting, blanching, then grinding shelled peanuts. The grinding operation breaks the cellular 
structure of the peanut kernels, liberating oil in which the comminuted nut particles are 
suspended to form a peanut paste having a pasty and spreadable consistency. The flavorants, 
emulsifier, stabilizer and other optional ingredients are then added to the peanut paste to provide 
a peanut butter having a desirable taste and consistency. 

Consumers consider a number of factors when evaluating the desirability of peanut 
butter. One very important factor is "peanut flavor" perception. Although the flavor of the nut 
paste can be that of the natural (raw) nut, the desired flavor is more typically developed by 
subjecting the nuts to a thermal operation such as roasting. For example, peanuts can be roasted 
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in a hot air convection roaster (e.g., a Jet Zone™ roaster manufactured by Wolverine). The roast 
temperature and the roast time control the nut flavor character and intensity. 

Generally, roasting peanuts at a higher roast temperature and shorter time results in the 
most desirable peanut flavor. Roasting peanuts at higher temperatures creates a non-uniform 
temperature profile and, in turn, a non-uniform flavor profile within the peanut (darker roast 
outside and lighter roast inside). This non-uniformity produces' a peanut flavor more desirable 
than that of peanuts roasted to the same color but at a lower roast temperature. However, there is 
a limit to the amount of peanut flavor that can be developed by this approach. 

Because of the non-uniform roast profile within the peanut, roasting to a darker roast 
color to further intensify peanut flavor can cause over-roasting of the outer peanut, leading to 
undesirable bumt and bitter flavors. Past efforts to intensify peanut flavor by over-roasting 
required the use of high levels of sweeteners such as sucrose to diminish the negative over- 
roasted flavors. However, the level of sweetener required to mask the over-roasted flavors was 
so great that excessive sweetness resulted and/or the product fell outside the peanut butter 
standard of identity. 

Another factor important to consumers is "stickiness" perception. The consumer 
perceives "stickiness" as the peanut butter's adhesion to the roof of the mouth, as well as the 
effort required for the tongue to remove it therefrom. Stickiness perception is related to the 
viscosity of the nut butter. U.S. Patent 5,714,193, issued February 3, 1998 to Fix et al. (Adding 
Oil To Nut Paste Prior to Homogenization To Reduce Viscosity and Stickiness Without Loss of 
Nut Flavor), herein incorporated by reference, teaches that stickiness perception can be reduced 
by decreasing the viscosity of the peanut butter. 

The particle size distribution (PSD) of the nut solids affects the resulting peanut butter 
viscosity. Peanut butters made by finely milling the nut solids to a mono-modal particle size 
distribution have relatively low viscosities. See U.S. Patent 5,079,027, issued January 7, 1992 to 
Wong et al. (Roll-milling Nut Solids To A Mono-modal Particle Size Distribution), and U.S. 
Patent 5,508,057, issued April 16, 1996 to Wong et al. (Process Of Making Monomodal Nut 
Butters And Spreads), both herein incorporated by reference. Conversely, coarser grinding to a 
poly-modal (or multi-modal) particle size distribution produces a more viscous peanut butter. A 
poly-modal particle size distribution results in increased particle packing behavior and a greater 
tendency of the nut particles to collide with each other under stress. In addition, coarser grinding 
of the nuts ruptures fewer oil cells, resulting in less free oil in the nut solid suspension. These 
factors cause the resulting poly-modal peanut butters to be more viscous than, and therefore 
stickier than, mono-modal peanut butters. 
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Unfortunately, prior efforts to reduce peanut butter viscosity have also led to a 
significant reduction in peanut flavor intensity, creating an undesired trade-off between 
stickiness reduction and peanut flavor. For example, chunky type peanut butters made with 
, arg er coarsely-ground peanut granules have more peanut flavor than creamy style peanut 
butters but the processing conditions creating these larger particle size peanut solids generally 
lead to stickier peanut butters. Conversely, finely grinding the nut solids to reduce viscosity, and 
in turn reduce stickiness, decreases peanut flavor. It is believed that peanut flavor release ,s a 
function of the extent that the nut solids are hydrated. During the mastication process, a less 
sticky peanut butter product i. in the mouth for a shorter period of time, thus reducing the degree 
of hydration of the nut solids and, in turn, leading to a decrease in peanut flavor. 

Accordingly, consumers have experienced a long-felt need for a product providing more 
peanut flavor with a reduced stickiness impression. 

STTMMARY OF THF INVENTION 

The present invention relates to nut spreads, especially peanut butters, having intense nut 
flavor and reduced stickiness. The method of preparing the nut spread composition comprises 
the steps of: 



20 



25 



30 



a . providing a lighter roasted nut composition; 
b providing a darker roasted nut composition; and 

c" combining said lighter roasted nut composmon with sa,d darker roasted nut composmon 
to provide said nut spread composition. 

In one embodiment' of the present invention, the roast color difference between the 
darker and the lighter roasted peanuts comprising the darker roasted and the lighter roasted nut 
compositions, respectively, is at least about 5 L' color units, and preferably about 10 L' color 
unhs or more. The lighter roasted nut composition comprises nuts that have been roasted to a 
color of less than about 39 L' color units, and more preferably from about 35 L' to about 38 L 
color units The darker roasted nut composition comprises nuts that have been roasted to a color 
of less than about 32 L' color units, and more preferably from about 24 L' to about 30 L' color 

units. . 

Applicants have discovered that combining a lighter roasted nut composition with a 

darker roasted nut composition simulates the flavor profile developed within a peanut that ,s 

roasted at high roast temperatures, resulting in a more intense and preferred nut flavor character. 
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This flavor profile can be modified by varvino th, n * 

colors. ^ 8 Pr ° POrtl0n ° f nUtS roasted ^ different roast 

Applicants have also discovered hnw ™^ 

™ wi* « i°" ,o r duc ; e -*-" «— 

™.s,i„ 6 is achieved by defatrm* the ne, , ■ P " K "'" d ^ <"«< 

darker roasted peanuts with a li8h ,er „ , j n,n8 pei "" ,, <"» f ™"> 

leasing .he sugar and defatted four m JZI a ^ """^ 

...» ,he flavor dispiay of the roll . milled ~™ -"»*""■ I"*— •« 

,n,™-v 0 r 0f dar k er ro „ I ed P e,„ ul s J. t " " — ^ * * 

This T'tt 1 OTbo,ii ''~" ° f * e pres °" ,nvM '°" - »w 

This is achieved by greatly reducing the viscosity of th* n f , 

•iscosity „ f about ,0.0 ce.tipo.se « P, „ e T " " «— 

reduced by adding "added .7,o e d - « Viscosiry is 

composition „Jby high she rl'lth '"^ " '°~ " — 

-~ , .d.„i, c : i\ ::r;;irr nras,,hedesired ^ i! 

dilution <PS D > to reduce the ,sc sit * ' "" > "°" n " d " 

Cueing the v^osiry of Appllcar , s , „„, ™T " *' " ~ 4 #~ — . 

W^reducedstie^r Ducto IZ« „ ™" " 

/■ Applicants unique process for manipulating peanut flavor 

(increasing peanut flavor by over-roastine a nnrti™ e A 

^ — - : rZ:r;:::::rr: 

Additionally, applicants' invention may be lkpH ^ 
muW-tnoda, PSD nut sohds. The spreads can be , T" ""' *~* b " m ° da ' " 
nut spread vacations. """"" " ~ l — * «— 
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nrSCRIPTIO" THE DR AWINGS 

Figure 1 is a graph.ca, representation showing the bi-modal part.cle sue d.stribution 
curveofthewatermsolublesolidsthataretypicalofconventionalpeanutbutter. 

Figure 2 is a graphica, representation sr.ow.ng the mono-modal particle s.ze d.stnbuuon 
curve of the water mso.uble so.tds that comprise the base butter according to one embodtment of 

the present invention. p 
Figure 3. is a graphic., ration S howin s .he p-*le »» " » 

F ™e 3 b is . ^Phi». Showing ,he panic., size dis— .urv. of a 

mon.-moda, common of .he wa.e, insolub.e s..ids .ha. c.mpri* , rosined * acco,d,ng 
,„ one emljodimenl of the presen. invention. 

Figure 4, « a graphic,! r^.sentat.on showing ,h= pamcle s,« distrtbunon cum of 
mono-mod., con^sit.onof a «»■ spread accotdmg .0 on. embodiment ** »— 
,. whcreamono-modalbascbutteriscombinrfwilhatoll-miiw™^ 

Figure 4b is a graphic., representation **. *< P">< si » ^ * ' 

mono-moda. comp.si.ion of .he w„=, inso.ub.e sohds tha, comprise , nu. spread according.o 
^bedime* * uivention, where a .one— base bute, ,s combmed w„h a 

.o.att.e si cotnpounds fonned ,n peanu,,. The X.„,s ,s roas, co,r and ,he V-a„s . 
^^«^^^-'-^^«-*-* 0C ' ,,k,, "" ,, * ,,, ' 

>0 „„,e nZen co.pon.da forr-d in peanuts. The is roas, coior - * Y- ,s o» 

vo.a.i.e nitrogen confounds ra.io (ra.io of ...a. »o..„le nirrogen compounds GC peak 

compounds ra.io (ra„, of v.la.i.e su.fur compounds GC P=.K are. « «— « 
^area, The gmph shows .he ,o,„ vo,a,„e su.fu, compounds r.„0 of the darker roasted 
pas*, .he peanu, oil expe.led from .he data ,oas..d pas,e and <he peanu. flour. 
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Figure 7b is a bar graph that illustrates the effect of def.n" 

= rr - r ~ t - ~ « - -™ -* 
. -^-r-^r— ^- 

A - Definitions 

While this invention will be eenerallv u . 

racadlm . nms , tefcs *-* Clshews , 

As used herein, "nut nastp" 

» . f « ^ « :~ ° f M so,,ds and ° u - - 

As used herein, the term "nut snreaH" 
*- „ solids ind „„„„ „ s ' *T mCa " S * *- •»*« »»de p„ mrty 

»d >„„, bunm . as ,„ cse ^ N ' •»* ■» - « Wed ,„, .„„, 

» - ^ °" **- b " «« — * * «-* of,,* Food 

As used herein, the term "total fat" referc a . , 

As used herein, the term "defattPH" ™ 

30 As Use rfW„- » , 0D y mi ">ng the cake into a granular powder. 

As used herem, "nut solids" are the fat free peanut solids. 
As used herein "mono-modal" refers to , ™« i , 
essentially a single peak A mono „ "* diStnbU,i ° n ° f S ° ]ids ha ™* 

"peak" ,s I local k ^ ^ 13 " Ius ^ * Ftgure 2 A 

peaK is a local maxima which is at least 2 *,*i 0 u* 

•itesido of Ae iod • mKto , ' J We ' 8h ' PerCemu "'' s ^*»»=lo=a lmi „ imi<ln 

As - d te ™' ^-*-*T o, >,„,„„„. „ fcre „ , 
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particle size distribution curve having multiple peaks. A bi-modal distribution is illustrated in 

Figure 1 and shows two peaks. 

As used herein, "GC" refers to Gas Chromatography. 

As used herein, "total volatile sulfur compounds ratio" refers to a peanut sample's ratio 
of total volatile sulfur compounds GC peak area to internal standard GC peak area, as analyzed 
by capillary gas chromatography using a sulfur chemiluminescence detector (as set forth below 

in "Analytical Test Methods"). 

As used herein, "total volatile nitrogen compounds ratio" refers to a peanut sample's ratio 
of total volatile nitrogen compounds GC peak area to internal standard GC peak area, as analyzed 
by capillary gas chromatography using a nitrogen phosphorus detector (as set forth below ,n 



10 



"Analytical Test Methods"). 

As used herein, "lighter roasted nut composition" means a nut composition composing 
nuts of a lighter roast color than those comprising the darker roasted nut composition. 

As used herein, "darker roasted nut composition" means a nut composition compnsmg 
5 nuts of a darker roast color than those comprising the lighter roasted nut composition. 

As used herein, "D w " is the diameter of the ninetieth (90th) percentile particles, ..e. 90% 
of the particles in a sample have a smaller particle size than the size indicated. "D 30 " i. defined 
in a similar manner and represents the fiftieth (50th) percentile particles. 

As used herem, "added oil" means additional oil over and above that which is normally 
20 expr essedfromthenutdunngpasteformation. Thus, the "added oil" does not include oil that ,s 
used to replace the burnt/bitter flavored oil that is removed from the darker roasted peanuts. 
As used herein, all percentages (%) are by weight, unless otherwise indicated. 

B i i g hter Roas" "« M"» Composition 
25 ' Preferably, the lighter roasted nut composition comprises nuts that have been roasted to a 
color of less than about 39 V color units, and more preferably from about 35 V to about 38 L 
color units. These lighter roasted peanuts typically comprise from about 50% to about 95%, and 
more typically from about 75% to about 90%, of the nut solids present in the nut spread. The 
flavor profile of the finished spread can be modified by varying the proportion of nuts roasted to 
30 different roast colors. 

Base Butter f 
In a preferred embodiment, the lighter roasted nut composition is prepared „ the form of 
a "base butter." To prepare the base butter, peanuts are roasted to the desired roast color, then 
blanched. The clean nuts are then ground to a paste, such as by processing through a Bauer mill. 
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Next, the paste is mixed with added oil cno.r e »i* 

aaaea oil, sugar, salt, molasses, fat stabilizer or any other desired 

r ,0 convert , he mlM „ inl0 . m „ ^ ^ 

„• triu / 8h PrCSSUrc hom ogenization, the particle size 

distribution of the water intni„ki» . i-j ■ P-»nicie size 

illustrated in F.g ure j . Alternatively, it should be recognized that the 
mixture can be processed to have a multi-modal Psn f , 

de S .red The , • 3 ICSS CrCamy 0r a sticIder P^duct is 

desired. The resulting mixture is a base butter th»t „ u 

spread ^ tha ' " n be used » preparing the finished nut 

C Darker Rn a «tP d N„t m-^ i^ 

Typically, the roast color difference between t k» ^ i 

the da*. roasKd and , nt ™ **' '" d fc ~~ — ■ 

-« i L- Colo, u „„s, pre J It™ C °"" PO ^ ' " 

P eieraoiy about 10 L color units or more. Preferably the darker 

~- - « n am ttat tave ten roas , ed u a co|m 

Colo, and more ^ ^ abon( 24 L , _ o ^ m. 

y "ryingtne proportion ofmits roasted to different roast colors 
Hoover. ,o«„ g ,. . ^ roasl ^ ,„ ^ ^ 

— g of ,„, „,„ p.^ lead ,„ g , 0 mdes „ ble b ^ » 

asi™fi,,, , ■ • 0,5 arebe, " 8 S e » eral « 1 - Applicants have found to 

secant reducton ,„ , he mde!irable ^ 

» »«, . achieved by fc p . _ ^ ^ J j* - 

^ r; ;: c su " ,nd *■ — ~ — - - 

peanut flour of the present ,„„„„•„ „ „ ^ ^ ^ ^ 

Roll-milleri IVTiY 
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to . prefer embodiment, the darker roasted nu, conrnosuion is prepared in fte form of 
a roll-nulled mix. To prepare ,h, roli-milled * peanuts are roasted . * «- 
blanch* *- — » - ' « — "~ * — ' S "7 

11 about 20% to about 30-/. total fat, by weigh,. Any -1— » — *« — » 

ZT** - * - - ■ - s *** K T us t ™ 

eoeoa butte, from coco. sobds - be *ed. A nu, ca k e or p.s,e resu„s from *J« 

Lptng earner... The peanut Hour has a total volatile sulfu, compound. ra„o of less 
about 1500, »d a. 0^1 volatile nitogen compounds rati. of tota. about 10. 

Next the peanut flour is mixed - »g»r and ml.-tefmed. drably, the ra.,0 of 
peanut fl.u, » s„g» is denned by the f.t content of the mix. Fo, efftcen. roll-reAnntg, »,e 
P m,x Should have a fa, con.en, of from about 20% to about 30%. Thus, for a o^ 
from about 28% to about 30% fat, the ratto of peanut Hour ,0 sugar ,s about 3... Roll- efmmg 
I pel flour wtth sugar, according to ,he ptesen, . * ~ 

1^ flavors in the peanut flour. Mechanisncally, rolLreftning the m,x result^ me sugar 
^ mmg amorphous. Amo.hous sugar is ^ ,0 selective, bmd = 
mechanism is reported tt occur in chocolate refuting processes and rs defied m the ol.owmg 
^ Is, Jch are ben mcorcrated by reference: ,A. «-* ^ ^ 

,,„„. and E.A. Niedel, M****. «- * W»— 

BAKE r:— '2' - ht-r^l P.- *. —0, as „,us„ed ,„ 3a. 1, 
has a D,. and a F, tha, a. » and 2,, m.crons. resp.cvely. The ~ » 

, he water msoluble sollds compnsmg *. rolled mtx is J 
Figure 3b. These water insoluble solids have a D„ and a ft, to, are 10.7 

r mo. don (% f* % sugar, of the roll-nulled m,x. Ro—S - — -~ - " ^ 
» 7 nlmoda, par.* s.z. dtsnibudon « - - - ^" * 

pressing needed ,0 convert the roll-milled m,x ,0 a fluid past, by addmg P-u, otl. Fo 
U, Pa« 5,0„,027, issued ta uary 7, 1,,2 to Wong e, al. (Nu, Butte, and N« 
IZilin, Process,. One the product is roll-milled, « is men combined w,0, *. „ght, 
Hd base bu«... Alternatively, *e roll-mill. m,x can be convened in» a flu.d paste by 
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roasted paste to 



D - Fats and Oik 



25 



30 



o*™* peanut IW disp.av u S P.,7, \"T '" S ' iClti " m »" 

reduced without ,» S s of _ ,taChtS ta P-4*, can be 

from ,bo», 3% to ,„.„, 6 . 5% . °" " « re " er «*»• 3%, and prefOTb|y 

The added oil used in the nut spreads i, rypicallv of .k. 

- - - - as d„. ns to f « ti r 1 ctr ™ Mr " iy w 

added oi. is preferably pea„„, oi ,. H„ W ever oifs such 7 """" """ > °' "* 

— * — * — « seed o„ Lt^I* ~ * ~ * 

also be used. ed,ble 0lls or m «tures thereof can 

m»k.n 8 these „„, spreads See J! 7 *" " ^ ^ " *< **« »' * 

Magnet,, U, Paten t 1,7* U 3 «' M ' ^ H, ,,,, ,„ 

.« - wnieh are * »• - 

— . ."d long chain saturated „d,or mmJ^T, ^ ^ «» 

See, for c^,, U.S. Pa«e„, 5 7 S 5 T T " " " ^ * 

heretn incorporated by reference fC 1 % '" 4 » «*■• ** * 

«ch is hereu, incorporated by referenT,! 4 * 3 ' 753 ' — *»— =• ■» » Hunter et a,.. 
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The nut spreads of the present invention can also comprise from about 5% to about 50%, 
preferably from about 10% to about 25%, water-soluble solid components. These water-soluble 
solids can include flavorants, flavor enhancers, and buUcmg agents, as we.l as mixtures thereof 

As used herein, the term "flavorant" refers to agents that contnbute to the flavor of the 
nut spread. These include sweeteners, natural and artificial flavors, and other agents, includmg 
natural or artificial peanut flavors, roasted flavors, pralme/caramel flavors, walnut flavors, 
almond flavors and flavor commons. Sweeteners can be selected from sugars, sugar 
mixtures artificial sweeteners and other naturally sweet matenals. Sugars include, for example, 
sucrose , fructose, dextrose, honey, high fructose com syrup, lactose, maltose, and maltose 
, syrups Preferably, the sweetener will have a sweetness mtensity the same or sumlar to that of 
sucr0 se or fructose. Sugars are typically included m the nut butters of the present mvent.on at a 
level of from about 0.5% to about 10%, preferably from about 1% to about 7%. 

Artificial sweeteners such as aspartame, acesulfam, saccharine, cyclamate and 
glycerrhtzm can also be used in the nut spreads of the present invention. The amount of arttfical 
5 sweetener used depends on its sweetness mtensity. Typ.ally, mese artifical sweeteners are 
Eluded at a level that proves a sweeps mtenstty eouivalent to the add-on of from a t 
0.5% to about 10%, preferably from about 1% to about 7%, sucrose. Usually from about 0.001 A 
to about 2% artificial sweetener is used. 

As used herein, "flavor enhancers" refer to agents that enhance or complement the flavor 
20 0 f the nut spread. Flavor enhancers include salt or saH substitutes such «*"»^ 
potassium chloride, sodmm chlonde/potassium chlonde mixtures and seasoned salts. The v 

about2o/o,preferablyfromabout0.5%toaboutl.5%,ofthenutspread. 
25 002% ctnc acid as a flavor enhance, Preferably from about 0.01% to 0.015% citnc acd ,s 

thereby reducmg the amount of sa.t retired to g.ve the nuts spreads of the present i— 
especially peanut butters, an acceptable flavor. The addition of citric acid, especially m 
pLce of a metalltc ion salt, also allows the nut spread to achieve oxidative stabtl.ty through 
™ chelation of the metal ions by the citric acid. 

P.n,»«y prefc^ fl»»r sys*n* for - ,n »u. - — » 
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These stabilizers are usually triglycerides wh«.h . 

solidify in the nut spread ,n r ' ^ * r ° 0m ta "P**«- They 

y nut spread m specific crystalline states and keen the oil fr™ 

-terials can be mixed w,th a second hydrogenated o,l ha „ SCPara,m8 - 71,656 

yarogenated o.l having an ,odme value of less than 8, for 
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example, the peanut ouner reference Other suitable nut butter 

,7 ,982 to McCoy, which is herein mcorporated by reference, ux 

27> 1982 Mc ^ tai)ored p , stabk referred 

emulsifier is used. 

tato ^ ». common „ ,« *n» of . rolU, ^ 

. -err;: — 

x rt r^Hiire viscosity, the mixture tan u«- 
other desired components. To reduce vrsc ty, ^ ^ 

homogenizer and/or a collo* mill. The low .scos.ty nut sp^s 
appropriate conventional peanut butter finishmg process ,n order 
stability and to set up its crystalline structure. 
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Time Before Reading 


RPM 




100 


3 


50 


6 


20 


15 


10 


30 


5 


60 



The dial reading and rpm are converted into shear stress and shear rate values by 
multiplying the dial reading and the rpm by 17 and 0.34, respectively. A plot of the square root 
of shear stress vs. the square root of shear rate results in a straight line. Readings where the d,al 
pointer goes off-scale are ignored. A least squares line* regression is made over the data to 

calculate the slope and intercept. 

This data i. used to calculate two values. The first of these is the Casson plast.c 
viscosity, winch i, equal to the slope of the line squared. The Casson plastic viscosity >s a 
measurement of the viscosity of the nut spread or nut paste at an infinite shear rate. It accurately 
edicts the resistance to flow in P um P ,n g) mov.ng or mixing situations. The Casson plast.c 

viscosity is measured in poise. 

The second value i. the yield value, wh.ch ,s equal to the value of the y-intercept 
(ordinate) squared. The yield value is a measure of the amount of force or shear that ,s necessary 
to get the nut spread or nut paste to start moving. The yield value is measured in dynes/cm". The 
relationship between the plastic viscosity and the yield value determines how a nut spread or nut 
paste will behave in additional processing. 

The apparent vascosity is the viscosity measured at 6.8 sec' (Brookfield setting at 20 
rpm). The apparent viscosity, reported in centipoise (cP), is: 

250 x (the Brookfield Viscometer dial reading at 20 rpm) 
Without being limited by theory, it is believed that the viscosity measured at 6.8 sec" 1 has 
the best correlation with sensory attributes. 

2. «~ Distribute ^ Insoluble *nlin> in Nnt Pastes and Nut Spreads 

25 A. QomplP preparation 

Ap paratus : 
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I. 



Vortex Jr. - Model - K-500 5 
Scientific Industries - Bohemia, NY 11 7 1 6 
2. Bandelin Sonorex - Model - RX 106 (Ultrasonic Bath) 

Bandelin Corp. - Berlin, West Germany 
3- EC Clinical Centrifuge - Model - AF 1752 

Damon/EC Corp.- Median His., MA 02194 
4. Test Tubes with lids - Model - 14956-IJ 
Fisher Scientific - Pittsburgh, PA 1 52 1 8 

5- Acetone - Omni/Solv HR EM-AXO 1 10-1 
VWR Scientific- Chicago, IL 60666 

6- Deposable Glass Pipettes - #,3-678-20A (5 3/4" length) 
VWR Scientific - Chicago, IL 60666 

7. Malvern 2600D Laser Particle a i 

ZC AnalyZer Wlth ffiM p S2 Computer 
Munhall Company - Worthington, OH 43085 

Sample Preparation Mnhr>A. 



L Wdgh °- 2 " 0 3 « <± 0.05 g) of sample into test tube. 

2- Add5.0 g ( ±0 ., g)oface,one to test tube containing sample. 

3- Mix test tube on the Vortex Shaker for 10 seconds. 

4. Place test ^ jn centnfuge for jo m . nutes on ^ ^ 

5 ' DeC2nt ' iquid ' then re P^t steps #2 through #4 two times. 



6. 



After last acetone extraction, add 6.0 g ( ± 0.1 g) of disti.led water to 
sample in test tube. 



7. Mix on Vortex Shaker for 20 seconds. 

8- Place test tube in centnfuge for 10 minutes on the highest speed. 

9. Decant hquid, then repeat steps #6 through #8 two times 
NOTE : 

When using this method on cnmchy nut spreads, the above water 
extracon ,s performed four t.mes mstead of three t.mes, and the samp.es 
are placed on the V or t ex shaker for 30 seconds instead of 20 seconds 
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10. Place 0.50 g of extracted sample in test tube with 5.0 g (± 0.1 g) of 
acetone. 

1 1 . Mix sample on Vortex Shaker for 20 seconds. 

12. Place test tube in Ultrasonic Bath for at least 3 minutes. 

5 

B. Particle Size Analysis 

A Malvern 2600D particle size analyzer with an IBM PS/2 computer is used to analyze 
the particle size of the samples. A small amount (about 0.01 g) of the sample after completion of 
Step 12, above, is placed in a 25 ml test tube and about 15 ml of acetone are added to it. The 
,0 sample is dispersed in the acetone by using a Vortex mixer. A transfer pipette is then used to add 
this diluted solution dropwise to the acetone filled cell of the analyzer. The sample is added until 
the obscuration is from about 0.2 to about 0.3 (20% to 30% of the light energy is reduced). The 
obscuration refers to the amount of light which is obscured by the sample because of diffraction 
and absorption. The instrument reads more accurately when the obscuration is from about 0.05 
15 to about 0.5, and preferably from 0.2 to 0.3. 

The apparatus is fitted with a 100 mm lens to determine the particle size of the paste or 
spread. Particle sizes from 0.5 to 188 microns can be measured using a 100 mm lens. A 
magnetic stirrer is used to insure that the sample is be.ng dispersed during the readings. Each 
sample is swept 250 times by the laser for each reading. Each sample is read a minimum of three 
20 times with a five (5) minute wait between each reading. 
3. Peanut Roast Color Measurement 

This method is used for measuring the color of roasted peanuts. The color of peanut 
paste or peanut butter is established primarily by the degree to which peanuts are roasted. Color 
measurements are expressed in terms of "L" (lightness) and in terms of "a" (redness or 
25 greenness). Increases in degree of roast color decrease »L» and increase "a". A change in the 
degree of roast color influences "L" more strongly than "a", and a change in nut variety will 
influence "a" more strongly. Thus, to improve color control, the "L" and "a" values are 
converted to "L prime" (L') values. 

The sample is prepared by grinding 300 - 400 g of roasted, blanched peanuts into a 
30 homogenous paste by using a laboratory mill. The paste is then placed into a peanut butter lid 
(outside diameter 3 3/8 inches x depth 7/8 inch x ins.de diameter 3 1/8 inches), over-filling it. 
The paste is spread with a spatula to form a slightly convex surface and to cover the edges of the 
lid. 
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For anaiysis of roast color, a Hunter Co.or Difference Meter, Model D2SA-9 (avai,ab,e 
from Hunter Associates Laboratory, Inc.) is use, The meter is calibrated and the color of the 
sample is read according to the following instructions: 
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3. 



5. 



Turn on the meter and allow the meter to warm up for 45 minutes 
Place the black standard tile, shiney side up, onto the samp.e port . Make sure 
the Ule is clean. Center the black standard tile on the port. Zero the meter 
Remove the black tile from the sample port. 

Place the calibrated white standard tile onto the sample port. Make sure the tile 
» clean. Center the ca.ibrated wh.te standard tile on the port. Standardize the 
meter such that the meter's readings for the X, Y, and Z values match the 
calibrated X, V, and Z values for the tile. Remove the white tile from the samp.e 

port. r 

Place onto the sample port the brown peanut butter standard tile with a clear 
glass tile on top of the brown tile. Make sure that both tiles are clean. Center 
the t„es on the port. Standardize the meter such that the meter's readings for the 
X, Y, and Z values match the calibrated X, Y, and Z vaiues for the brown tile 
Remove the ri.es from the sample port. The meter ,s now ready to measure 
peanut paste or butter colors. 

Center the clear glass tile over the s ample and press down on the sample with a 
gentle rockmg mofcon until the tile rests on the lid edges. Make sure that no air 
pockets exist between the clear glass tile and the peanut paste or butter (the 
surface of the peanut paste or butter should be completely smoothed out by the 
glass t.le). The same glass tile used to calibrate the instrument in Step 4 should 
also be used for analyzing the sample, otherwise erroneous results may be 
obtamed. Place the glass tile and sample onto the specimen port. Make sure the 
sample completely covers the specimen port. Read the "L" and "a" color values 
for the sample. Convert these values into the "L"' value, usmg the followmg 
formula: 

L' = 0.829L- 0.3966a + 1.4935. 
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A. References 

The following publications are herein incorporated by reference: T.H. Schultz et al.. 
Isolation of Volatile Compounds, J. AGR1C. FOODChem., 25:3, 446-9 (1977); S.T. Likens et al„ 
PROC. AM. SOC. BREW. CHEM., 5 (1964). 

B. Scope 

This procedure applies to the analysis of steam distillable volatile components from 
peanut spreads, peanut paste, peanut oil and peanut flour. 
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C. Principle 

As the sample is steam distilled at atmospheric pressure, the steam distillate and 
methylene chloride vapors are co-mingled then co-condensed. After liquid phase separation 
occurs in the extractor u-tube, the lighter aqueous phase returns to the sample flask and the 
heavier methylene chlonde phase returns to the analyte concentration flask. When 
distillation/extraction is complete, the methylene chloride ,s gently blown down and this 
concentrate is analyzed further by capillary GC/NPD (Gas Chromatography/Nitrogen- 
Phosphorus Detector) and capillary GC/SCD (Gas Chromatography/Sulfur Chemiluminescence 
Detector). Two internal standards (one for nitrogen and one for sulfur analysis, as set forth 
below) are added to the sample at the onset of analys.s to track analyte recovery. The analytical 
result is reported as the ratio of the analyte total peak area to the internal standard peak area. 



D. Eq uipment 
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Eq uipment 

Gas Chromatograph (2) 



Sulfur Chemiluminescence Detector (SCD) 
Nitrogen-Phosphorus Detector (NPD) 
Autosampler (optional) 



S pecifications 

Hewlett-Packard 5890 GC equipped with SCD: 
Hewlett-Packard 6890 GC equipped with NPD: 
Hewlett-Packard Chemstation and Turbochrom 
Software, version 4.1 (Perkin Elmer) 
Sievers 350 with 355 upgrade 
Available with Hewlett-Packard 6890 GC 
Hewlett Packard 7673A 
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Capillary Column 



Autosampler Vials (with inserts) 



Balance 

Support Jacks (2) 

Hot plate/stirrer (3) 

Circulating Bath/cooler 

250 ml Flat Bottom Round Flask 

2000 ml Flat Bottom Round Flask 

Reducing Adapter 24/40-29/42 

Size 24 Stopper 

50 ml and 100 ml Graduated Cylinders 

1000 ml Graduated Cylinder 

1 ml Reaction Vial 

Scintillation Vials 

Pasteur Pipets 

Syringe (2) 

Volumetric Flask 

SDE Glassware 

Boiling Stones 

Stir Bar 76.2 x 12.7 mm 

Support Base 

3 Prong Clamp 

Metal Pan (2) 



For Sulfur analysis: Stabilwax 30 m x 0.32 mm 
ID, 0.25 umdf (Restek); For Nitrogen 
analysis; DB Wax 30m x 0.32 mm ID, 0.25 urn 
df (J&W) 

Kimble EKONTCAL 60745-1232 

(Kimble 60820-1232 with 

66009-996 inserts) 

Top loading, four decimal place 

VWR 60142-546 

Corning 6795-220 

Lauda RM3 

Pyrex 4100-250 

Kontes 601000-0829 

Pyrex 8825-2924 

Kimble 4 189OR-2440 

Pyrex 24710-102,124 

Kimax 34795-062 

Accuform Kimble 60700-1 

VWR 66022-081 

VWR 14672-200 

Hamilton 100 ul 

Kimax 28014-100 

Kontes 523010-0000, 52301, 523012 
VWR 26397-409 
VWR 58948-193 
VWR 60110-266 
VWR 21570-404 

Any vessel large enough/suitable for use as a 
water bath 



* Equivalent equipment may be substituted for 
that recommended above 
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E. Reagents 
Reagent 

Tetramethylpyrazine (TMP) 

Ethyl 2-hydroxyethyl sulfide 

Methylene Chloride 

B&J 010-4 

ACet0nC Commercially available, such as for automobile 

Antifreeze 

use 

Such as that produced using a Milli-Q system 



S pecifications 
Aldrich 18,393-8 
Aldrich E3 ,075-1 
B&J 300-4 



Deionized water 
Dry Ice Pellets 
N 2 



Ultra-pure compressed gas 
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F fatPmal Standard Preparation 

T^thylp^^ W 7" 
0 10 g ( + 0.001 g) TMP into a 100 ml voiumetnc flask. Add fresh deionized dolled 

watC rVvolume. Label flask 0UH N-1STD). 
sample flask when performing extraction. 

Eth^y^^ We,8h Z 

, (+ 0,01 g) Ethyl 2-hydroxyethyl su.fide mto a 100 ml volumetric 
L'hylenechlonde to volume. Label flask (0.1% S-1STD). DHute 10 umes by adding 
ml of 0 I"/, stock solution to a 10 ml vo.umetnc flask and adding methylene chlonde to 
volume. Label flask (0.01% S-ISTC). Add 50 ul of this standard to the 2000 ml sample 
flask when performing extraction. 

q ryyu.tinn and Extraction Procedure 
rirrnlation bath / cooler 

, Place coolant (1:1 annfreeze:H 2 0) in cooler chamber. Fill to above 

cooling coil, 
b. Set cooling dial to 0° C. 



nhtillnti™ Extraction 
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^L:ti tan ,mo mi - — - * - 

Place sn •"-^* 
nace SDE apparatus ,„,„ 

Tu™ o„ cool „. 6 C, "" P - C0 "" ra "**■« >» «... 

.« ,[ T conde " ser *" - asscmb * '*» '« -* * * 

added throughout extraction). 

Place 100 m , Methylene Chloride (measured from . , 00 ml . 
binder) and one boihng stone into the 250 ml 2 b ' 
flask to right side of C o „ m 

Plate to heat setting "4" ( 60° Q 

^ «* Add , ample t0 „. exKlcte<i w fo|| ^ 



S ample typ e 
Peanut Oil 

Peanut spread, Peanut paste or 
Peanut flour 



Weight 
17.0 + 0.1 g 

30.0 ± 0.1 g (also add 216 ±0.1 g 
powdered NaCl to peanut flour 
sample) 



- 5 o ulrfo , %N , sromd50o]ofooi%s|srosoteiMsBtte ^ 

S!de of condenser usmg the 24/40-29/42 reducer 

fc ™ n «> "«"»"■ 4= air KlIi^BlU, * ' 

stopcock (,f needed to catch condensation). 
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m. 



Allow sample flask to come to a boil; this will take approximately 20 
minutes. When the sample comes to a boil, start timing the 
extraction/distillation for 90 minutes. 

After 90 minutes turn off the heat on both hot plates. Lower right hot 
plate with water pan, rest bottom of flask on edge of pan. Allow 
condensation to stop and MeCl 2 flask to cool (approximately 15 

minutes). 

When MeCh has cooled, remove the 250 ml flask from right side and 
add the MeCl: still in the loop of condenser to the flask via the 
stopcock. Place glass stopper in 250 ml flask and store m explosion- 
proof freezer until ready to concentrate. 

Using hot mitts (caution, sample flask will still be hot) to lower and 
remove 2000 ml flask. 

Turn off cooler. Disconnect top (inlet) hose and allow as much coolant 
to dram back into cooling chamber as possible. Carefully ^connect 
bottom (outlet) hose. Dram any remaining coolant into cooling chamber. 
Set condenser pieces aside to wash. 
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5 a tn ? le Extra ct Concentration 

The extract may be stored either before step "a" or after step M" below ,n an 
explosion-proof freezer. If stonng extract after step "h», MeCl 2 may evaporate 
and the volume may need to be adjusted before further analysis. 
a . Set up the third hot plate with the second metal pan containing distilled 

H 2 0 in a fume hood equipped with a N 2 line, 
b Heat water in pan on setting "3" ( 60" C). 

c' Place 250 ml sample flask (from Distillation and Extraction Step j, 
above) into water and concentrate MeCl 2 to 40 ml under a gentle stream 

ofN 2 . . 
d Transfer 20 ml of concentrate to a 20 ml scintillation vial and place vul 

in hot water bath on hot plate and concentrate the MeCl: under N 2 until 

approximately 2 ml remain. Hold or clamp v.al so it does not float or 

become contaminated by H,0 during concentration. 
e Remove scintillation vi.1 from H 2 0 and replace with a 1 ml reaction 

vial. Add 1 ml of concentrate from step M" above to reaction vial using 



P^U^M^ Pag6: 



WO 00/51449 



24 



PCT/US00/05298 



a Pasteur pipette. Transfer MeCI, so th.t •, a 

Pipette tip. MeGj 50 that " ^es not dn P from the 

f - AsMeCl, blows down, continue to atM 

k„ „ , ' con ™ueto add sample concentrate until all h a < 

been transferred from the scintillation vial Ri„„ ■ •„ 

g- Continue to concentrate MeCl, until 100 ul r, ■ „ 

extract , ' remains. Do not allow the 

extract to evaporate to dryness. Transfer the 100 , • 
ocr\ i tfte 100 ul via a syrinee to a 

250 ul autosampler GC vial rv- „ , 

™« GC „v.„ lempmt>lrt ^ . ^ ^ 

minutes, temperature program of wv ■ 

program of 3 C/mm to 90°C with no hold time 
second temperature program of 8°C/min to 230°C ,h ,« 
h 0 i d . ° 230 C - then a 10 minute 

4 - SCD (Sievers 350 with 3ss ^ . 

Mow™, : ^ ° Pm,i0n ■» *. 

wecr^, Conffoller;2i2 scdio 

burner Temperature (°Q ;801 

Hydrogen flow .-lOOmlAnin. 

•40 ml/min. 
Air pressure for ozone : 7 ps , 

5- 1 ul of th e SDE extract is inj ected us.ng split Section tech„ qU e The 
split vent flow is adjusted to 20 ml/mm. 

6 - The signal from the SCD is sent tn the. t u , 

Elm^ f , • Turbochrom workstation (Perkin 

Elmer) for peak mtegration. The mtegration parameters are • 
Bunch factor . , pojn , s 
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: 12 uv 
: 61 uv 
.02 
: 0.01 
:5 



Noise threshold 
Area threshold 
Peak width ratio 
Valley to peak ratio 
Peak height ratio 
Adjusted height ratio : 4 
Valley height ratio : 3 

7 . The results are automatically reported as the ratio of the total sample 
sulfur peak area to internal standard peak area. 

ac /NPD An al ysis for Vo latile Nitrogen Components 

! Install the fused silica capillary column (JAW, DB Wax 30m x 0.32mm 
ID, 0.25u film thickness) in the HP 6890 GC with NPD (Nitrogen 
Phosphorus Detector). 

A constant He carrier gas flow of 2ml/min is maintaiped using 
Electronic Pressure Control (EPC). 

The same GC oven temperature program is used as described for 
GC/SCD analysis. 

NPD operation conditions are the following : 



2. 



3. 



: 300° C 
: 3 ml/min. 
: 60 ml/min. 
: 30 ml/min. 
: 3.406 V 
:30 

1 ul of the SDE extract is injected using splitless injection technique. 
The split vent is opened 0.5 minutes after injection. The split vent flow 
is adjusted to 80 ml/min. 

The signal from the NPD is sent to HP Chemstation for peak integration. 
The integration parameters are : 



Detector temperature 
Hydrogen flow 
Air flow 

Nitrogen make up gas flow 
Bead voltage 
Off-set 



Initial sensitivity 
Initial peak width 
Initial area rejection 
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Initial height rejection :2 

Initial shoulder : drop 

0 minutes integration : off 

8 minutes integration : on 



T*. results are auton^y rcporKd as m . o rf ft£ 
nitrogen pert ma ,„ i„, ema i sundard peak ^ 
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present invention. 
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» The peanut „. h n '° ' " y a 0"» 
thispourt. 

To reduce ,he «™™, „ste, « ,„ 

mechanic,, press 5imil „ in , " '» P^raMy, . 

make coc» powder is used A«. , f Press, used in the chocolate industry to 

» ««* conststely " * " - - » • 

- *. — * P e m « , otal vo ,i trr t ""° ,s abM * aiw ^ 

VOiaiIJe suliur compounds rat o is about n«o a 
volatile nitrogen compounds ratio >s about 7 t0tal 

— — . — „ — — ~ 
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1M , b Hoban »»ng bowl. * mode, H Hob,. m»er b used. The - - «J- - 

I def.ned nu. so«ds and 24% sue,,.. Uniform mixing - » P-u. "our and 

After m,x g, ^ B conslanl , y fed 

r : „, P . * -* - .p— - - » — *- 1 * ro "; " 

together by a h,drauuc system and are moved ^ b, ,he product. The pressure . ,he r.Us 
Xle a — — PSB. , *e en— dtsciosed here.n, a suhabie pressure ,s 

from about 250 to about 400 psi. 

M „„„ g the produc, duough *e roll-ref.ner reduces the parttcie s,» 0, the ~ 
Specify, ,h,s reduces * - sohds ,o a mono-moda, pan,, * * 
oleics are aiso reduced* si«. The P-i.U, size of ,h« mix is reduced <» a D„a„d . D».f 9 J 
Z Ie OTS , respect, The ,o,m,„ed mtx has a P-t.cie - — - 
aspersed in a bt-moda, distnbudon of ,h= r„e shown m P.gure 3a. The - 
disputed in a mono-modal parttcie size di Sm bu,io„ of.be type shown m Ftgure 3b and have 

n *nrf a Don of 10 7 and 24 microns, respectively. 

of .he rn.se mi„.n 8 cond.t.ons of .he ,0„ nips, the s,a, 

amorphous. The amorphous state of .he sugar aiiows ,. ,„ seiecveiy b,nd aroma, and n.vo„ 

TZ a re* the n.vo, ,s ahered. Specf.cahy, .he roii-muhng process =— any trace of 

the undesired WWW flavorc in die finished product. 

a^wiM ■ - * • -*—""" 811 " 

Rase Butter 
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p 0 o,»t Rntter For mii^- » ™° lb batch 



Ingredients 


% by weight 


Amount for 300 
lb batch (lbs) 


Lighter Roasted 
Peanuts (36 V color) 


71.60 


214.80 


Sugar 


3.68 


11.04 


Peanut Oil 


10.27 


30.81 
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Salt 


| 1.00 


Tioo ' — j 


Molasses 


j 0.50 


j i.5o 


Stabilizer 


i 2.10 


i 6.30 ' 

i 


Roll-milled Mix as 


JToJT 


[3215 


prepared in Example 1 




j 



a ' Preparation of the base K.,^ 

gallon Hamihon kenle ^ to NKl ,he ^ » <Wd »» a 100 

- — - »*- »„„ *. « for , : ■* - * — a „ 

•he fonnul»,i„„ „ b | e ,„. w Afc „. ™ ^ » f ="» ««», is faced to 

The roll-milled mix is ihen added .„ tfc. i. 

mtaes. The „.,.„„„* mix ' "'""^'"^ »** !»"" ™" "»«d for 5 

me rou miJied mix makes up about 10 aw u 

formularion. To reduce vscoatv the m - " ° f ^ P roduct 

vacuum. Nucleate of .hefa.crra.k i sao hi. '-ehes of water 

*-* a -pe „a„ he., ^ t, « T " " ^ " *~ *" * 
*-* .he ou Ki de of *e „ J^hL, ' ^ " ^ " 
-ea.edbu.e^hp,^ ^ l'^ " ^ * — * 

i ne jars are then placed in a 90°F room for OA 
^.-rde r ,o« s h U ,e,e^„ gorocKS fo ,. notter24 
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tt,.„,r PrPnared B y Tn,»,pnr a tin g a Pflste Mixture of a RoM- 



ivf illed Mix » Base Butter 



p M n..t Butter fftrmulation far a 300 lb batch 




The peanut butter of this development is made by combining a base butter with a fluid 
peanut paste prepared from a mixture of peanut o,. and the roll-milled mixture of defatted peanut 
, 0 flour and sugar. The steps are as follow: 

a p»fattin P the rol i -^illpH mix to a paste mixture 

The roll-nulled mix, as prepared ,n Example ., is combined with peanut oil to ma e a 
fluid paste mixture. The mixture consists of about 73.66°/o roll-milled mix and about 26.34/o 

Lde continuously by co-mixmg the roll-milled so.ids w.th peanut oil m a twm screw Readco 
mixer. The paste mixture has a fat content of about 42% and is fluid. 



Pre paration "f the base butter 



^tidf^iS Pa9e: 



10 



WO 00/51449 



PCT/US00/05298 



30 



The base butter is prepared as in Example 2, 



above. 



The paste mixture is added to thp 

<««wl a, 6.8 sec -.). m ' B ■ wmM » >bou, TOO cP „ l ess 

TlielowviscosilybuttCTisi),,,,™,,...^. . 

as „ ^ 2 , in io r^r *"* ■ — — — finish , n8 



15 



20 



25 



idikASaseButter 'UgUULlncorpor,,,,.,, rw.^ p 



lb Batch 




from Mir "°sa^T/^^ 
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Defatted Peanut Flour 
(28% fat) from peanuts 
roasted to a 25 L' color 



The peanut butter of tins development is made by combmmg a base butter wuh a 
defatted peanut flour. The formulation for the product ,s given above. 



Pr-prstinn of the base butter 

^7^— ^„ te manner of Exan,p,e 2, subs*** *e - 



the table above. 



b. 



" , „ T , a 2S% fa. le«. The resuh.n, c.k. is ,he„ milled m» . four and added ,0 ,he 

7 „ achieve , finished product w,,h an apparen, vis.osity .ha, is less .ban abou. ,000 CP. 
" J-~ of base b»,e, defaced peanu, fiour - added pe,nu, o„ 

^ . - r::r r::;:;i":=::: 



structure. 



finished produc, n»de wnh ft. defa„ed p.- four has more peanu. flavor ,h»n 
„ eon — plnu, biers. S,„ce *e defa.ed peanu, Hour is no, ro,m,„ed -h sucrc, ,he 
burnt/bitter flavor is slight, but noticeable. 



^idlr^^^ Pa9e; 
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' Ingredients 




a. 



feSBeagaLfiffle base bimw 
* «.^T ^ ' ! ^ * * — ' " * * ingredients in 



b. 



The roll-miHed m ,x is added to the homogenized base butter The roil miI1 h ■ 
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then gradually added into the mixture while the mixture is re-circulated through a Gaulin 
homogenizer at 6000 psi and a colloid mill. At the end of the solids addition (about 45-60 
minutes for a 300 lb batch size) the mixture is re-circulated for another 30 minutes in order to 
reduce the apparent viscosity to about 850 cP or less (measured at 6.8 sec '). After the viscosity 
is lowered, the vitamins are added to the mix. 

The low viscosity nut spread is then processed through a conventional peanut butter 
finishing process in order to increase its oxidative stability and to set up its crystalline structure, 
as in Example 2. 
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WHAT IS CLAIMED IS: 



10 



15 



I. A met hod of prepanng a nu« spread composhion, the method compnsmg the steps of . 
a- proving a lighter roasted nut composition; 

b. providing a darker roasted nut composition- and 

c. combining said lightCT roasted m compos . w . h sa . d d ^ ^ 
composmon to provide said nut spread composition. 

2. The method of Cla.m ,, wherein said darker roasted nut, omposihon comprises roasted 
nuts that are at least 5 L' color units darker, preferably at least 10 L' color units daler t 1 
roasted nuts comprising said hghter roasted nut composnion. " 

30 L' color umts. "** ^ & ° m ab ° Ut 24 L ' * -»ut 



nl ha ^ me,h ° d ^ Ga,m 3 ' WhCrein * i8hter r ° aSted n « -P-s roasted 

IT I" ° f - ^ "« 39 L ' * * ~ from alt 35 L to 



about 38 V color units 

20 



6. 

25 nut flour. 



30 



35 



Th, ^ of C.», m 5. wW™ sM „„ k „ „ lsled nu , compos . lj()n comp dsf>tKd 



* The ntthod of Cta 6, s ,, a ^ , M „„, 

"*d m „, ^tobl, wbOTin ^ ro|| . mil|ed mx compr|ses ^ 

about 15/o, by wetght, of the nut spread composnion. 
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,„ A rr*,h.d of preparing • »« «""^^ *° "^"^ "* "Z l Kt 
r roaslg nu,s .o from *» 35 V . +~ * U — » iB » """"<" 

roasted nuts; 

„ fonl ,i„ Baro no-^»ll» S «b»« e ,compn S i»g S .ioli|l.«, t o»s«d„uu, 

^ r,in g .u B ».,»s,.bou,.OL.c. te «n, B d. rtoto s»id., g h«„o«d 

nuts to provide darker roasted nuts; 
d defattingsaiddarkerroastednutstofonndefattednutsolids; 

1 roll-milling said defatted nut soHds with sugar to form a roll-nulled «ux 

comprising amorphous sugar; 

viscosity of less than about 1000 cP. 

Lid „u, spread compos.tion has a„ app.ren, viscosity of , ess than about 1000 

" u A defatted - ta, Having a ,0*, volatile sulfu, componnds of less than about 
,500 and a to»l volatile nitrogen compounds ratio of less *™ *ou« 10. 

M , 4 . Ap a S «r»ix e .rnpri S mg.he,.l 1 -rn 1 .led m ».fa,irn.3a»daddedon. 
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Figure 1 Bi-modal Dartielp w * u . 
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Microns 



WO 00/51449 



PCT/US00/05298 



7/10 



figures Roast Color Effect on Total 
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Volatile Sulfur Compounds 




Roast Color (L') 
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Figure 6 Roast Color Effect on Total Volatile Nitrogen Compounds 
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Expressed Peanut Oil Dark Roast Paste 



Peanut Flour 
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Figure 7b Total Volatile Nitrogen Compounds Ratio of 
Expressed Peanut Oil, Peanut Paste and Peanut 
Flour 
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